Introduction
Diabetes is one of the fastest growing diseases in Canada. It is estimated that 2 million Canadians have type 2 diabetes and that there are more than 60,000 new cases of this disease diagnosed each year. The cost of diabetes in Canada is projected to be up to $9 billion annually. 1 One-third of those affected with type 2 diabetes are unaware that they have the disease. 1 Managing diabetes is a challenging endeavour for those diagnosed and involves routine monitoring and regular testing in order for patients to maintain reasonable glycemic control. The DICE study in 2005 found that 1 in 2 Canadians with type 2 diabetes do not have their blood sugar under control and that control is worse the longer patients have had diabetes. 2 As a measure of glycemic control, the Canadian Diabetes Association (CDA) recommends glycated hemoglobin (HbA1c [%]) levels #7.0. 3 However, according to one study, only 29% of patients with diabetes actually had an HbA1c test in the previous year, and among those tested, only 43% had an HbA1c less than 7%. 4 Additionally, 18% of those tested had an HbA1c of 9.5% or more, meaning that their blood glucose levels were uncontrolled. 4 Given the complexity of diabetes control, evidence suggests that diabetes can be best managed through an interdisciplinary team that includes a pharmacist. 5 The relative accessibility of the community pharmacist allows patients the opportunity to discuss their health care concerns, typically without the need for a referral or appointment (though making an appointment so that the pharmacist is able to set aside an appropriate amount of time is becoming more common). This unique position allows pharmacists to readily monitor patients and assist them in attaining adequate glucose control.
HbA1c testing is an important outcome measure in patients with diabetes. Unlike a point-in-time blood glucose measure, the HbA1c provides an estimate of glycemic control over a 3-month period. It allows the health care provider to monitor patients with diabetes and estimate how well their disease is controlled and whether they require additional interventions to maintain target levels. The United Kingdom Prospective Diabetes Study (UKPDS) has shown that lower HbA1c levels have been correlated with fewer complications. 6 For instance, in epidemiologic analyses, HbA1c levels >7.0% are associated with a significantly increased risk of both microvascular and macrovascular complications, regardless of underlying treatment. 3 John Papastergiou Pharmacy Limited operates at 3 locations as Shoppers Drug Mart in Toronto, Ontario. All 3 pharmacies are located in an urban setting with a diverse, multi-ethnic patient population. The Pharmacy team, including pharmacists, pharmacy technicians, interns and pharmacy students from all 3 locations, is working to improve the management of patients with diabetes through the use of HbA1c testing. Historically, the testing of HbA1c required a visit to the physician and was limited to a laboratory blood test. With the introduction of the Bayer A1C Now meters, patients can be tested by their community pharmacist without a laboratory requisition and HbA1c results can be made available within 5 minutes. The HbA1c meter has demonstrated an accuracy of 99% in 3 independent evaluation studies. 7 The Pharmacy team decided that the level of accuracy, in com- bination with the ease and speed of testing, made this new innovation the perfect tool for testing and monitoring their patients with diabetes. The meters provide an efficient and reliable method for HbA1c monitoring. The HbA1c result provides the pharmacist with more information regarding the patient's glycemic control and allows for additional consultation and recommendations in an attempt to improve outcomes.
I N N O V A T I O N S I N P R A C T I C E P E E R -R E V I E W E D

Clinic days
The Pharmacy team designed special clinic days where patients with diabetes could have their medication, lifestyle and health history assessed. Patients with diabetes were identified when picking up diabetes medications or during a MedsCheck medication review. Patients were then scheduled for HbA1c testing and follow-up at the next planned HbA1c clinic. Upon arrival at the clinic, the patients had a private consultation with a pharmacist. They were then asked to sterilize their skin with an alcohol wipe and to pierce their finger with the lancing device to provide a blood sample for the HbA1c machine. The HbA1c machine works in a similar manner to a glucometer, but requires a couple of additional steps for the testing process. The blood sample is mixed with a reagent and then is inserted into the meter. While the meter calculated the results, the pharmacist took the opportunity to review the patient's medications and lifestyle, and to discuss management including nonpharmacological interventions such as diet and exercise. On average, the patient interactions lasted 20-25 minutes.
The results of the HbA1c test helped direct the patient education provided by the pharmacist. If a patient's HbA1c was found to be less than 7%, the patient was encouraged to maintain any lifestyle modifications they were making and to continue with the management of their medications to maintain optimal control. If the HbA1c reading was between 7% and 9.5%, patients were cautioned that they needed to improve their glycemic control. Recommendations were made according to the CDA on diet and lifestyle modifications, including exercise. A follow-up with the patient was scheduled. If the HbA1c reading was above 9.5%, patients' lifestyle factors were reviewed and they were strongly encouraged to make changes to their diet and lifestyle according to the CDA recommendations. Medication adherence was also discussed. Patients were encouraged to take a proactive approach to their diabetes management. Interventions included discussing Canada's food guide and suggesting exercise for 30 minutes daily.
In addition to the recommendations on lifestyle given to the patient, the pharmacist offered to fax the physician with the HbA1c result and any suggested changes to therapy. At the end of the appointment, the patients were given a reference copy of their HbA1c reading. They were provided with goals in terms of diabetes management, including future HbA1c targets. Some of the patients preferred to provide their physicians directly with their HbA1c readings, as opposed to having the pharmacy forward a fax. Patients were also offered the opportunity to schedule a follow-up appointment with the pharmacist. The Pharmacy team made an attempt to schedule follow-up HbA1c testing for all patients who attended the clinics 3 months after the initial session with the pharmacist. Table 1 summarizes the demographics of the patient population and the results of HbA1c testing. The mean HbA1c was 7.25%, and 43.6% of patients had an HbA1c over 7%, while 10.3% of patients had an HbA1c over 9.5%. No formal feedback was elicited from the patients or their physicians on the value of the HbA1c clinic. However, anecdotally, feedback from both patients and physicians was overwhelmingly positive. Patients valued the opportunity to have a private consultation with a pharmacist. They found the clinic informative and felt it improved their overall understanding of diabetes management.
Results
Feedback from the physicians indicated that they appreciated the initiative taken to test patients' HbA1c. Initially, there was a concern about possible unnecessary or duplicate testing if physicians ordered follow-up blood work to verify the pharmacy HbA1c result, but this did not appear to manifest. Physicians identified that they preferred reporting of the HbA1c result and any recommended changes to pharmacotherapy be communicated via fax. This process allowed for the physician to contact the patient and arrange for an appointment if an intervention was necessary.
Discussion
To our knowledge, this is one of the first pilot projects in Canada to examine the use of HbA1c meters in the community pharmacy setting. 8 It describes a new model for helping to manage patients with diabetes and outlines strategies for both interprofessional collaboration and follow-up with patients. Based on the experience from the clinic days, communication with the physician or primary care provider was well received.
This pilot project has various limitations. The results of the HbA1c clinics are only able to provide information on initial testing of patients and not the ongoing management of their disease. The impact of the involvement of the pharmacist was assessed only through informal unsolicited satisfaction feedback and could be formally evaluated in future studies. In addition, because of the nature of the clinics, this was a real-time study and not a controlled trial to assess the impact of the pharmacist's interventions. Changes in HbA1c levels over time might help to support the value of this role for the community pharmacist, but would be difficult to directly attribute to the work of the pharmacist alone. Expansion of this pilot program has already begun nationally. A future study involving a greater number of pharmacies and a greater number of patients could help to build on this work.
Conclusion
HbA1c clinics offer an innovative approach for pharmacists to monitor patients with diabetes in the community. In total, 43.6% of patients who attended the clinics presented with an HbA1c level above the recommended target. These results delineate the potential opportunity for pharmacists to play a prominent role in the screening and monitoring of patients in the community. In addition, the clinics provide an effective mechanism for improving patient education, enhancing diabetes management and increasing pharmacist-physician communication. The relative accessibility of community pharmacists places them in a unique position to actively monitor patients with diabetes and other chronic diseases. The wave of technology and innovation, including HbA1c meters, will arm pharmacists with the tools required to meet these needs. n
